K. Focus eyepiece within sleeve mount so that 
cross-lines, located at clear central area of 
round glass are sharply in focus. 


1, If microscope imaye is in sharp focus at the 
film plane 2s viewed through the Wide Field 
Syepiece, proceed to take photograpns. If 
focus is’ not sharp, proceed (without SX 
Adapier) as follows: 


Do not éistusb fine adjustment setting cotab- 
lished in step 1. 

(2) Loosen two serews (7 and 8, figure 2) 
which secure the two siop-plates on the 
Lens and Shutter Assembly. Screw (7) 
secures the inner plate, and screw @) 
Secures tho outer plate. 


(2) View the image through the eyepiece on 
top of tho ground glase, and set the 2 
position lever (5) at 2. 8X position to 
achieve the same critical focus obtained 


in step f. 


(2) Move the plates to the right until the 
Jelt end of ihe horizontal slot in the inner 
plate touches the 2-position lever (5) 
Be careful not to disturh the cetting of 
lever (5). 
(4) Tighten sexew (7), again being careful 
not to disturb the’ setting of lever (5) 
(9) Set the 5K position stop-plate in 2 stint 
lar manner with 5K adapter in position 
using the outer plate and serew (8). 


‘The sotup of the microscope with the 35 mm camera 
1s now complete, If the lever position las been ad- 
justed for the SX 35 mm back, no further adjustment 
is required for the Polaroid back. Just sot lover to 
5X position. If not, the same procedure should be 
used for the Polaraid camera setup, except for the 
following differences: 


a. The ground glass should be positioned with 
the ground surface facing upward. 


b, The 2-position lever (5) should be set to the 
5K position only. Do not use the 5X Adapter. 


Use 


‘Taking good quality photomicrographs with the Miero- 
star and either of the (vo cameras is a straight for- 
ward procedure which, if followed carefully, will 
reauli in a clear, sharp photograph with truo color 
duplication. Although the procedure 1s not in any way 
eompliested, it involves quite a mumber of steps. 
‘Until the procedure becomes routine, ik is advisable 
that the operator should make a check list waich 
covers cash stop of the procedure. An example of 2 
suitable check list is showa below. A copy for repro- 
duction is enclosed with the manual for operator use. 
Each atep can then he checked off as it is porforme 
‘which Will ensure that no steps are missed, and inter 
ruptions will not necassitate starting the procedure 
again. 


Tho Exposure Tablo provides exposure factors and 
data for Ue more popular films, as well as variables 
that contribute to consistently good photographs. 


To take a photomicrograph, proceed as follows: 


‘Load camera with desired fim in accordance 
‘with the camera instruction manual, 


‘To advance film, hold black batton (8) and 
simultaneously rotate quick change lever. 


b, Place slide to be photographed on stage. 


Select objective to be used. 


Sot position of illuminator filter control lever 
In accordance with Exposure Table. 


Place desired coler filter(s) for film boing 
used on illuminator. 


f, Sct transformer setting in accordance with 
Exposure Table. 


‘Set substage iris diaphragm to match objec~ 
tive being used by removing eyepieceand ad- 
justing iris until the leaves of the iris just 
encroach upon the fully Muminated back Lens 
ff the objective. Make sure condenser is 
Focused all the way up to the stop. 


Focus microscope for optimum clarity. 
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EXPOSURE TABLES 


For more complete information refer to Kodak pub- 
cation "Photography Thru tho Microscope. " 


Polaroid Black and White 


Transformer 7.5 
ASA 3000 (filter No. 58) 


olor Fim Shatter Speed 
objective Lever (0) SE Postion 
Kodachrome Il, AS25 (using Wratten 808 and 
Dispmiunt AO No, 608 fliers; transformer = 1/50 
fetting a7) Pes ve 
Shutter Speca ine Vase 
Lever (5) Lever (5) oax* 1/50" 
onjective | 2.8% Position | si Doeition 
wth Adapter + aminator but-in fier mung st 
x vio v2 
10 Vio 13 Seer: 
Ba vie a cotter Color ri 
ae Tihs is Expeoare 
Es BAC SIS etre Film ASA | Factor} Fillers 
+ muminator bil-in fitter swung ot ae eee 
Didemiam 
uack and White Pains saehromex | o4 fauax [eon 
Transformer 7.6 aaa < 
Pantone X, ASado (58 Wratten tte) Kodacolorx | 84 | 2-1/2K [eon 
Shae areas Ektachrome B_ | 100 4x B1A+ 
paver) Didymium 
onjective | 2.88 Postion 
eee Anscochrome 20 1x 1A + 
- ab ae tungsten Diaymtom 
10K a iste super Anoco- [200 | ax axa 
45xt aa 1/2 sec.* chrometungsten Didymium 
wax | 1a asec. 


* Tlwminator built-in filter swung out. 


Polaroid Color Film 


‘Transformer 7. 6 
ASATS (filters Didymium AO No. 608 and 
Daylight AO No. 619) 


Shutter Speed 
Objective Lever (5) 5K Position 
ax 1/10-1/5* 
10x 4/10-1/5* 
2ax* 4/10-1/3" 

Ane 121 
100K+ sec. -2* 


* Thuminator built-in filter owang cut. 


+ Exposure Factor is ratio of shutter speeds com-| 
parable to those given for Kodachrome 11. 


+ 1/30 with Kodachrome II would be 1/25 wiih 
Kodachrome X. 


Filter Light Values § Transmission 


Kodak 808. = 50 
Didymium (A.0. 608) ~ 50% 
Kodak 814 50% 
Kodak 82 10% 
Wratten 38 12% 
Daylight (A.0. 619) = 25% 


Filtering light to produce a specific result is achiev 
able, bur it requiresfirm control, Usually the above 
Giltozefor respective film will yiold agood average 
result, More blue, use higher 80-81-82, for less 
red remove didymiam. 


When converting shutter speeds, Intermediate speeds can often be used, 


ives, 2/125 = 1/89. 5; 3/50 


At; 8/25 = 1/8 


10 = 1/3; ete. 


i. Swing out prism with lever (6). 


J. Setsutter speedin accordance with Exposure 
Table. 


Ak, Set 2-position lever (5) to 2, 6X or SX as re- 
guired. 


1, Pull out dark stiae (8). 

m, Trip shutter. 

rn, Advance film for next exposure. 
Note 


Always close dark slide before removing 
camera back from microscope. 


MAINTENANC 


‘The photographic equipment will continue to give ex- 
cellent performance providing care is taken in han- 
dling, and all parts are kept clean. 


Atways avoid touching the lone surfacos with the 
fingers. Fingerprints on the lens surface can seri- 
ously effect the quality of the photographs. 


The exposed lens surfaces should ne clemed only 
when necessary. To clean the Jons surfaces, proceed 
as follows: 


a, Blow dust particles from lens cusfaces with 
an ear syringe. 


Brush surface with a clean, camel's-hair 
brush. 


c. Using a cotton swab (que-tip), moisten the 
lens surface with a weak detergent solution. 
Grease oF oil may require use of alechol or 
xylene. Never flood with solvent, Use 
dampened cloth or que-tip. 


4, Wipe the Jens surface with a sot, clean, 
lint-free clath, 2 lens tissue, or 2 cotton 
tun. 


All other parts of the pholomicrographic equipmont 
Should be Kept clean by brushing with a eamel’s-hair 
brush. 


PARTS LIST 


This section contains a Listing of parts and Mustra~ 
tions for the AO Photomicrographic Equipment. 


‘Tne illustrations are used to identify and locate parts 
of the Camera Backs, Cat, No, 1052 and 1083 and Lens 
‘and Stutter Assembly, Cat, No. 1057, and is keyed 
to the part by using the illustration, Note the index 
number for the part and erose-referonco it to the 
parts list. The part number, description, and quan= 
ty required will be found opposite the index number. 


In certain cases, it may be desirable to replace @ 
‘complete assembly instead of overhauling or rebuild~ 
ing with detail parts. 


Pazts or agsemblica should he ordered directly from 
‘AO's Instrument Division plant at Buffalo, N.¥., or 
from any of AO's authorized dealers. When ordering 
parts, be sure to include a complete description, 
part number, and correct quantity. 


LENS AND SHUTTER ASSEMBLY 


Lens and Shutter Assembly, Cable Release, and 35 MM Camera 


Lone and Shutter Assembly, Cable Release, and 25 MM Camera 


Past ‘Qty Por 
Index No. Number Description “ASSy 
1057-801 ‘Lens and Shutter Assembly 1 
1 1087-9 Retainer 1 
2 1087-101 Lens, front doublet 1 
3 1057-14 Housing, lower 1 
4 1057-30 Shock, rubber 4 
3 Shim AR 
6 ‘Middle, cell, cemented 1 
1 1057-24 Disc, middle cell 1 
8 4057-10 Shuttor 1 
3 1043-76 Screw 1 
19 10-95 Tip, lock screw rT 
a 3057-16 Houcing, upper 1 
2 aos7-18 cam a 
cc} 1057-18 Mount 1 
4 1057-26 Screw a 
45 1057-855 Cell, upper a 
16 Serow i 
7 Lever, focusing 1 
B Screw 3 
ry Plate, inner 1 
20 1037-27 screw 1 
21 1057-28 Plate, outer i 
22 1057-26 Screw a 
1 3057-29 Cable Release A 
1053-800 35 MM Camera. 1 
1 1058-2 ‘Adapter 1 
2 X-1384-1 Serew 1 
3 1053-6 Stop, Light a 
4 3053-8 Gasket, felt th 
5 3058-3 Mount eT 
6 4053-7 Nut, stop i 
7 3058-4 Cover, camera it 
8 4052-5 Spacer 1 
9 3053-1 Camera Back a 
10 x-126-1 Serew 4 
iL -80677-1 Screw 4 


Polaroid Camera and 5X Adapter 


5X ADAPTER 


Part Qty Per 
Index No. Number Description Assy 
1052-800 Polaroid Camera 1 
1 1058-2 Adapter 1 
2 1384-1 Screw 1 
3 1058-6 Stop, Light il 
4 1053-7 Nut,’ stop a 
5 1058-8 Gasket, felt 1 
6 1052-3 Body, camera 1 
7 1052-1 Back, camera 1 
8 4052-601 ‘Lens Assembly a 
9 10852. Diaphragm 1 
10 4052-6 Retainer 1 
rt X-19969 Serew 4 
5K Adapter 1 
1 1043-78 Screw 1 
2 10-95, Tip, lock screw 1 
3 1053-11 Body, adapter i 
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EXPOSURE TABULATION 
For No. 635 35mm Camera with Series 4 MICROSTAR 


COLOR FILM. 
“fKedachrome Il with 80B Filter and Ektachrome F ASA-12 
Anscoflash; ASA-16 
Kodachrome ll, Prof. Type A: ASA-40 


SX, SX, 10X Objectives] 43K Objective 7X Objective 

Filter ASA-40 | ASAI2 | ASA-16| 454-40 | asA-12 | aSA.16 | ASA-to | aSA-12 | ASA.16 
None af | as | so | aso | 125 | ane | sao | 35 
a28 yiss | 150 | 3/15 | 325 | 110 | 10 | 16 | 3s | 12 
2c 13s | 130 | 295 | snzs | ano | imo | 16 | 35 | 12 
824 or 82C plan 

Didymiume | 1/135 | 3/25 | ys0 | 12s | a5 | yao | a0 | 1 oT 
824 plas 02C pine | 

Didymium> | ons | ras | so | aes | ys | aes | i | 1 
Cobalt yas | 3/2 | so | 125 | 3725 | yao | sie | 1 
Cobalt** plus 

Didymiums | 225 | js | so | 25 | ys | 395 | 12 | re] 1 


“Didvmium Simm filter 25mm thick (AO Cat. No. 608) 

**Blae S3mm Biter expplied with microscope (AO. Cat. No. 406) 

{Kodachrome Uis = daylight Gli For wee mith tungsten sources it must be weed with « No. 0B Glker. Ex- 
posure times under ASA-LZ for Kodacrome Il are sevumed to be with this filter plas other flters desig- 
ated. Didyminms is rerommended with Kodacrome films for eosin amd fachsin. 


BLACK and WHITE FILM 
Ponaitomie X and Microfile ASA-25 


3.5K, 5X, 10X 97x 
Objectives Objective 
Filter ASAD5 ASA25 
None 125 | us 
58 1/50 | 12 


MISCELLANEOUS DATA 
7 $95 35mm Gamera has Les shutter, with speeds TB, 1/225, 1/50, 


ere 1/25, 1/10, 1/5, 1/2 and 1 second. To obtsin additional exposure 
eee ‘times a8 indicated in above tabulation proceed 28 follows: 
824A — 1/2 stop 3/10 (1/3 second) —set shutter at 1/10 and snap 3 times 
82C = 1/2 stop 3/25 (1/8 second) | —vet shutter at 1/25 and snap 3 times 
_ Cobalt = 1 stop 3/5 (1/2 second) —set shutter at 1/5 and ensp 3 times 
Didymium = 1 stop 3/50 (1/17 scoond) —aet ehuttor at 1/50 and snap 3 times 
$58 = 154 stop. 3/125 (1/40 second) —set shatter at 1/125 and snap 3 times 


2/125 (1/6236 aecond)—tet shutter at 1/125 and anap 2 times 


NOTE: For best reaults check microscope and uminator for following: 
L. Teanaformer (#350 or 651) should bo act at highest voltage position. 
2. Condenser should be properly focused and lamp iris eat correctly. 
@ 3. Abbe Condenser iris should be correctly positioned. 
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PHOTOMICROGRAPHIC EQUIPMEN’ 


INTRODUCTION 


‘This reference manual covers the Photomicrographic 
Equipment produced by the American Optical Company 
for use with the Microstar Series 10 Microscope. 


‘The manual is written on the assumption that the 
equipment is tobe used by experienced microscopists, 
‘and thorefore is limited to the specific equipment and 
does not Includebasie principleso! photouicroyraphy. 


DESCRIPTION 


‘The cameras and accessories covered by this mamual 
‘consist of the following: 


35mm Camora Back (Cat. No. 1053) - This 35 


im camera back is manufactured by Kodak and 
alapted for use with AO microscopes. The cam- 
‘era back io equipped with a special adaptor for 
fitting to Cat, No, 105 Lens and Shutter Assem- 
bly. The $5 mm camera back is equipped with a 
dark slide, 


Polaroid Camera Back (Cat. No. 1052) - Thic 


camera pack is manufactured by Polaroid and 
adapted for use with AO microscopes. ‘The cam- 
cera back las ¢ special cone-shaped adapter for 
attaching to Cat, No. 1057 Lens and Shutter As- 
sembly. ‘Tho cone-shaped adaptor is oquippod 
with adark slide, and has a but in compensating 
ers. 


Leng_and Shutter Assembly (Cal. No. 1091) - 


view eyepiece, which can also be used for con- 
ventional viewing, must always be placsd in 
‘the right-hand eyepiece tube. The eyepiece 1s 
equipped with reticle, which has framing marks 
indicating the exact image area of the specimen 
which will be photcgraphed, in addition to a cen- 
tral focusing eross. 


SETUP AND USE 


Setup 


Before photographs can be taken, the microscope and 
camera, or Cameras, must be set up and adjusied as 
instructed below. Because of the differences in eye 
‘sight between various users, It is advisable to use the 
field of view eyepiece if more than one person is g0- 
ing louse the microscope for photoraicrography. When 
the camera and microscope are setup without the 
field of view eyepiece, photographs should be 
taken only by the person who performs the setup pro- 
cedure. ‘The setup for both camera backs is very 
similar, and thorcforo, the following instructions are 
for setting up the microscope with the 35 mm camera 
back only, and the slight differences in procedure for 
setting up the Polaroid camera back are listed after 
the respective procedures. 


Note 


IE eyeglasses are used, they should be used 
throughout the entire procedure. 


$5 mm Camera Selup Using Field of View Byepiece 


‘Tho Tens and Shuler Assembly consists of a lens 
assembly, a T-speed shutter, a cable release, an 
adapter for fitting to the ‘microscope, and an 
adapter with a lnurled locking serew for attach 
ing either camera back to the Lens and Shutter 
Assembly. The Lens and Shutter Assembly has 
22.8% anda SK position lover. The 2. &% posi- 
oa 1s for use with the 35 mm camera back only, 
and the 5X position is for use with the 35 mm 
camera pack plus a SK Adapler, or with the 
Polaroid camera back. 


SX Adaptor - The SK Adapter is a straight cyl- 
iarieal tube foruse with the 85mm eamera back 


when used for a factor of 5X photomicrography. 
‘The SX Adapter is placed between the 35 mm. 
camera tack and the Lens and Shutter Assombly, 
and has a kaurled screw for aitaching it to the 
35 mm camera back. 


Field of View Eyepiece (Cat, No. 1051) - This 
is a special 10X wide field focusing eyepiece 
which eliminates out of focus conditions due to 
accommodation or refractive errors. Thefield of 


Remove photographic eyepiece tubo or dust 
cap from microscope. 


b, Insert Lens and Shutter Assombly with the 
focusing lever toward the operator, and se- 
‘cuze with knurled thumbscrew (1, figure 2). 


c. Place 36mm camera hack (with or without 
5K Adapter) on Lens and Shutter Assembly 
with the controls facing the operator, and 
secure with nurled thymabscrew (2). If 5X 
‘Adapter is used, 2-position lever (6) is to be 
in 5X position, "IE adapter is not used, lever 
G) is to he in 2. 8X position. Select micro~ 
scope objective to ve used, 


a, Remove eyepiece from right hand eyopieco 
‘tube, and insert field of view eyepiece. 


- Look through the field of view eyepiece, and 
set the focus by turning the toplens assembly 
‘until the eross lines in tho centerof the field 
of view are sharply defined. 


Figure 2. Microscope and Camera Se.up 


£, When the microscope image is sharply fo- 
‘cused simultaneously with the cross line and 
the image is contered within the field of view 
frame, the equipment is now ready for use. 
Proceed to take pictures. 


Polaroid Camera Setup - The setup procedure for the 
Polaroid-camera usingthe field of view eyepiece is the 
same, excopt that tho 5X Adapter ig not used and 2- 
position lever (5) will always be in the 9X position, 


Setup of 35 mm Camera Without Use of Pield Of View 
Sah = a ee nd 


This procedure nced only be performed the 
‘ist time the microscope and33mm camera 
are sotup, and noed not be repeated for sub- 
sequent setting up unless the 2,6X and 5X 
stop-piaie settings have been disturbed or a 
Gifferent operator is using the equipment. 


a. Perform steps a, b, and ¢ of abore proce- 
dure, 


b, 


Select the lowest objective (&X; if Xis not 
available, use 10X). 


Place a slide that ean be critically focused 
for fine detail and minimum depth on the 
stage. 


View the image through the right hand eye~ 
piece, and focus by using the fine adjustment. 
Then, bring lelt eyopicco image into sharp 
focus with tube adjustment. 


Refeus ten times and note the reading on 
the fine adjustment drum each time. Calcu- 
late the average of these ten seitings. 


Set the fine adjustment to the average read- 
ing obtained in step ¢. Avoid any contact 
‘with the equipment that would disturb focus 
established above, This setting must be 
maintained while carrying oat step 1 


Open camera back, and place ground gla 
over film aperture at film plane with ground 
Side of glass facing down. Pull out dark 
slide (3) and set shutter speed adjustment (4) 
at "T." Open shutier using cable release. 


Set 2-position lever (5) on Lens and Shutter 
Assembly to the correct setting. 


Swing out prism with lever (6) to direct ght 
to the camera. 


Insert Wide Field Eyepiece into sleeve mount 
fas shown in figure Sa. Place this combina 
ion on ground glass with the fibre collar 
down as shown in figure 3h, 


SLEEVE 
EvEPIECE pete 


Figure $. Focusing Sleeve Mount 


